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THE ILLUSTRATED MAGAZINE OF ART. 



SIR ISAAC NEWTON. 



This distinguished philosopher was born at Woolsthorpe, in 
Lincolnshire, on Christmas -day (old style), 1642, precisely 
a year after the death of Galileo. "When he was three 
years old, his mother married the Rev. Barnabas Smith, 
rector of North Witham, about a mile from Woolsthorpe, 
and the child was placed under the care of his maternal 
grandmother. After receiving some slight education at two 
day-schools in Skillington and Stoke, in his twelfth year he 
was sent to the Free School at Grantham, boarding in the 



fore, of spending his hours in play, he was employed in fabri- 
cating either something he had seen, or something of his 
own invention. Some of his productions were a windmill, a 
water- clock, and a carriage moved by the person who occupied 
it. The water- clock was manufactured out of a box given to 
Newton by Mrs. Clark's brother. It stood about four feet 
high, and had the appearance of a common house-clock. The 
index of the dial-plate was turned by a piece of wood which 
rose or fell by the action of dropping water. The Clark family 
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house of Mr. Clark, a respectable apothecary in the town. 
At this time he certainly had not the reputation of a clever 
boy. His position in the school did not even place him in 
the rank of mediocrity. He was not stimulated by the 
advancement of others, until an occurrence, rendered singular 
from its effects, aroused him from his inactivity. One day a 
boy, who was above him, having given him a kick upon his 
^stomach, from which he suffered excruciating pain, Newton, 
m revenge, applied himself so sedulously to study, that he 
'nOt only passed his assailant, but became head boy of the 
school. The habit of application, which he had now acquired, 
withdrew him from ordinary boyish pleasures ; instead, there- 



used the clock. long after the inventor had left Grantham. 
The active mind of Newton pursued. other studies even at this 
time. The walls of his. room were covered with charcoal 
drawings of birds, beasts, • men, ships, and mathematical 
figures, all of which were well designed. . Some of the por- 
traits were taken from life, as those of Dr. Dorme, Mr. Stokes, 
the master of Grantham School, and King Charles I. He also 
appears to have indulged in poetry. 

While drawing and poetising, the principal subject of 
his mind was not neglected. To the movements of the 
heavenly bodies he was not negligent; for aware of the 
imperfections of the water-clock, the hole of which being 
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small was likely to be stopped by impurities in the water, 
he t ; . ought he could make a more accurate measure of 
time by noticing the motion of the sun. Accordingly 
he traced the varying movements of this luminary on the 
walls and roofs of the buildings with the aid of pins, and 
succeeded in obtaining accurate sub-divisions of the hours 
and half- hours. One dial went by the name of " Isaac's 
dial," and was consulted by the inhabitants of the place as a 
public clock. When he had reached his fifteenth year, his 
mother imagined he might be useful in managing the farm 
and country business at Woolsthorpe, and from a motive of 
economy withdrew him from school ; but she soon discovered 
his utter incapacity for such an occupation. She therefore de- 
cided on sending him back to Grantham school, in order to pre- 
pare for his collegiate studies at Cambridge, his uncle having 
discovered him in a hay-loft, or, as M. Biot says, under 
a hedge, working a mathematical problem. On the 5th of 
June, 1660, in the eighteenth year of his age, Newton was 
admitted into Trinity College, Cambridge, which may be 
considered the true birth-place of his genius. He was urged 
to the study of mathematics by an overpowering desire to 
search into the truth of judicial astrology, and he proved its 
folly by mathematical means. Without any preliminary 
study he mastered Descartes* geometry, but having omitted to 
go through a course of previous study, so essential as a 
ground- work, he expressed regret to Dr. Pembertoh, that 
" he applied himself to the works of Descarte.s and other 
algebraic writers, before he had considered the elements of 
Euclid with that attention so excellent a writer deserved. " 
Whatever opinion may be formed of his attainment at this 
moment, it cannot be denied that his knowledge of Dr. 
Wallis's " Arithmetic of Infinites," Saunderson's " Logic," 
and the " Optics' ' of Kepler, was deep and extensive; and 
having adopted the plan of making comments during their 
perusal, a proceeding of unspeakable importance to the real 
student of any subject, we are not surprised to learn that he 
outstripped the tutor who directed his studies. Very little 
is known of the first three years he spent at Cambridge, but 
in 1664, as appears from a statement of his expenses, he pur- 
chased a prism to test Descartes' theory of colours, which he 
found exceedingly defective. The true theory of colours at 
this time was but imperfectly understood, even by those who 
stood high in the scientific world. It may be fairly pre- 
sumed that Newton had not distinguished himself by any 
very great discovery, or at least communicated it, as early 
as 1664 or 1665 ; inasmuch as we find him contesting the 
law fellowship with Mr. Robert Noedale ; and their attain- 
ments being equal, Dr. Barrow conferred the fellowship on 
Newton's rival, in consequence of seniority. In 1665, he 
took the degree of Bachelor of Arts. 

His first grand discovery took place about this period, and 
was made public in 1666. It related to the different refrangibi- 
lity of the rays of light. The prism before alluded to does not 
appear to have fully answered its purpose, or at all events it 
did not satisfy his ever eager mind. But, in 1666, he procured 
a triangular glass prism, to study therewith the celebrated phe- 
nomena of colours. Whatever preparation for experiment had 
been made by others, and whatever revelations had been made 
by improved artificial appliances, it is certain that ideas of no 
ordinary importance were maturing in the mind of Newton. 
He began his experiments with the triangular glass prism 
by darkening his chamber, and perforating one of his window- 
shutters, so that a convenient quantity of the sun's light, 
which passed through the prism, was so refracted as to 
exhibit all the different colours on the wall, forming an 
image five times as long as it was broad. The prism 
made the colours stand forth thus :— Violet, indigo, blue, 
areen, yellow, orange, red. Upon this he was much excited 
to ascertain whence it proceeded, and made many experi- 
ments for the purpose, from which he at length drew the 
grand conclusion, that light was not homogeneous, but 
consisted of rays, some of which were more refrangible than 
others. When this discovery was applied to the lens of 
a refracting telescope, it produced a distinctness of one 



colour, while all the others were indistinct, which caused 
Newton to abandon all hope of improvement in that direction, 
and he took into consideration the principle of reflexion. 
When he had arrived thus far, the plague forced him to leave 
Cambridge and return to Woolsthorpe ; but in 1668 he 
resumed the inquiry, having thought that highly polished 
metal might assist in the experiment. He constructed an 
instrument with the eye-glass at the side of the tube, reflecting 
the rays upon it by an oval plane speculum. This telescope was 
six inches in length, and was, as Newton himself observed, an 
epitome of what might be done. He had seen through it 
Jupiter, distinctly, with his four satellites, and also the horns 
of Venus, and it bears a peculiar interest as being the first 
reflecting one directed to the heavens. Newton contrived 
another, exceeding the former in utility, which was shown to 
the* king, and is now preserved in the library of the Royal 
Society of London, with this inscription : — 

INVENTED BY SIR ISAAC NEWTON, AND MADE WITH HIS 
OWN HANDS, 1671. 

In 1669, on the resignation of Dr. Barrow, he was appointed 
Lucasian Professor of Mathematics, and delivered lectures on 
optics in the University of Cambridge in the years 1669, 1670, 
and 1671, containing his principal discoveries relative to light. 
On the 11th of January, 1671, he was elected Fellow of the 
Royal Society, to which body he was unknown except from 
his telescope. He submitted himself to be " considered and 
examined," in a letter to Oldenburg of the 6th February, 
and the "solemn thanks" of the society were accorded, 
and the communication itself published in the transactions. 
That he might place himself beyond the possibility of doubt 
as to the refrangibility of the colours of light, he recom- 
posed white light out of the seven colours already mentioned. 
The astronomical discoveries of Newton even surpassed 
those contained in his "Opticks, or a Treatise on the Re- 
flexions, Refractions, Inflexions, and Colours of Light," since 
they are,, for the most part, the acknowledged foundation 
of all that is valuable in that most interesting and important 
science. 

In 1678 the Royal Society requested his opinion on a sys- 
tem of physical astronomy. In answer to this, he wrote to 
Dr. Hooke, the successor of Oldenburg, proposing an experi- 
ment for verifying the motion of the earth, by observing whe- 
ther or not bodies that fall from a considerable height descend 
in a vertical direction, assuming that if the earth were at rest 
the body would describe a vertical line, but if it revolved 
round its axis the body must in its fall incline towards the 
east. Dr. Hooke, at the instance of the society, tried an 
experiment in order to prove its accuracy, which, failing to 
establish Newton's theory, evolved another, viz., that the 
body would fall in a south-east direction from the point when 
the body began to move. The truth of this Newton admitted, 
and the result was a demonstration that a planet, acted upon 
by an attractive force varying inversely as the squares of the 
distances, will describe an elliptical orbit in one of whose foci 
the attractive force resides. This disclosed the true cause of 
all celestial motion ; but, as yet, Newton had not completely 
comprehended it in its vast extent. An accident revealed this 
most important doctrine to a mind prepared to act upon any 
feasible suggestion. In June, 1682, when attending a meeting 
of the Royal Society, the subject for discussion was the mea- 
surement of a degree of the meridian, by M. Picard, in 1679. 
With fresh light upon the question which had formerly occu- 
pied his attention, he returned once more to the investigation 
of so pleasing an inquiry. Having been able to find the 
diameter of the earth with the new data thus furnished, as he 
proceeded, he foresaw what would ensue ; and the nervous 
irritability so produced prevented his completing rtte calcula- 
tion himself. It was, however, wrought out through the 
medium of a friend, — the discovery being, that the force of 
gravity which regulated the tall of bodies at the earth's sur- 
face, when diminished as the square of the moon's distance 
from the earth, was found to be almost exactly equal to the 
centrifugal force of the moon as deduced from her observed 
distance and velocity. 
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The Royal Society were very desirous that this work should 
be entered on the register, and solicited Newton to agree to it, 
on which he expressed his willingness " to enter on the regis- 
ter his notions about motion, and his intentions to fit 'them 
speedily for the press." He gave the MSS. to the society, 
and they published the " Mathematical Principles of Natural 
Philosophy," edited by Dr. Halley. "When the work was 
presented — Sir John Hoskins, vice-president, in the chair — a 
member remarked that Mr. Newton had carried the thing so 
far that there was nothing more to be added ; to which the 
vice-president replied, that the method was so much more 
to be prized, as it was both invented and perfected at the same 
time. 

The Principia consists of three books ; the first and second 
" On the Motion of Bodies," and the third «• On the System 
of the World." The great discovery of the work is, that every 
particle of matter is attracted by, or gravitates to, every other 
particle of matter with a force inversely proportional to the 
squares of their distance. From this he was able to calculate not 
only the weight of the same body at the surface of the sun and 
the planets, but even to calculate the quantity of matter in the 
sun and in all the planets that had satellites, and to determine 
the density, or specific gravity, of the matter of which they 
were composed. And, on the principles of gravitation, he 
explained the theory of the tides. Proceeding onwards in 
abstruse mathematical inquiry, he established the Binomial 
Theorem — a well-known and most useful algebraical formula. 
He had invented his system of fluxions prior to 1866, and in 
1669 communicated it to Dr. Barrow, who wrote to Mr. Collins 
stating the fact. The work was eventually sent to Collins, 
and returned to Dr. Barrow when he had taken a copy, which 
was published after "a careful collation with the original, with 
Newton's consent, fifty years after it was written. He is also 
the author of " Universal Arithmetic/' and many treatises on 
the highest branches of mathematics. 

On the first of January, 1697, Bernouilli addressed a letter 
to the most distinguished mathematicians in Europe, challeng- 
ing them to solve the two subjoined problems : — 

1 — To determine the curve line connecting two given points 
which are at different distances from the horizon, and not in the 
same vertical line, along which a body passing by its own gravity, 
and beginning to move at the upper point, shall descend to the 
lower point in the shortest time possible. 

2 — To find a curve line of this property, that the two segments of 
a right line from a given point through the curve, being raised to 
any given power, and taken together, may make everywhere the 
same sum. 

Bernouilli allowed six months to elapse for the solution of 
these problems to be sent in, and at the special request of 
Leibnitz agreed to extend the time to twelve months. But 
the day after their reception by Newton, he informed Mr. 
Charles Montague, president of the Royal Society, that he had 
solved both. Three solutions were received by Bernouilli, 
who, notwithstanding, detected Newton's, though anonymous, 
" as the lion is known by his claw." The last effort in mathe- 
matics in which Newton was engaged, was the solution of the 
somewhat celebrated problem of Leibnitz, which the latter 
intended as a defiance to England. Its object was to deter- 
mine the curve which should cut at right angles an infinity of 
curves of a given nature, but expressible by the same equation. 
Newton returned fatigued from the Mint and received the 
problem about four o'clock in the afternoon ; but so far from 
considering it involved the difficulty supposed to be attached 
to it, he treated it as pastime, and solved it before going to bed. 

Prom the time of Newton's appointment to the professor- 
ship of mathematics, to the year 1695, he resided almost con- 
stantly at Cambridge, having received a dispensation from 
Charles II. to continue his Fellowship at Trinity College 
without taking orders. When James II. issued a mandamus 
to the University of Cambridge to confer the degree of 
Master of Arts on Father Francis,, a Benedictine monk, 
without taking the usual oaths, the University resisted such 
an attack upon their rights ; and the Vice- Chancellor being - 
summoned before the ecclesiastical commission for contempt, 



from the decided tone adopted, by Newton, he was elected one 
of the nine delegates appointed to defend, the independence of 
the University. Their representation to the king had the 
designed effect, and he withdrew his obnoxious demand. In 
consequence of the successful termination of this disagreeable 
encounter, Newton was elected member of the Convention 
Parliament for the University, and sat till its dissolution. 
The narrowness of his income, however, was probably the 
cause of his limiting his residence to Cambridge. 

On one occasion, while attending Divine service at chapel, a 
little dog, left in his study, overturned alighted taper upon his 
papers and burnt them. It is reported that when he discovered 
the magnitude of his loss, he exclaimed, " Oh, Diamond, 
Diamond, little do you know the mischief you have done me." 
This fact exhibits the great control Newton possessed aver his 
outward feelings, but it is known that his mental distress, to a 
certain extent, disturbed his reason. He himself observes 
that he did not recover his equanimity for a twelvemonth; but' 
notwithstanding this, he" was able to compose his four cele- 
brated letters to Dr. Bentley, on the existence of a Deity, at 
the time the latter was to deliver the Boyle Lecture, for the 
vindication of the fundamental principles of natural and re- 
vealed religion. In the meantime, however, a correspondence 
ensued with Mr. Locke, in which Newton condemned his 
opinions as to innate ideas, conceiving that they struck at the 
root of all morality; yet, on re- considering the subject, he 
became convinced of their truth, and addressed an apologetic 
letter to Locke, dated " at the Bull, in Shoreditch, London, 
Sept. 16th, 1693." In 1694, we find him again occupied in 
making observations on the lunar theory. 

When Newton was in his fifty- third year, and all Europe 
offering incense to his name, other members of the University, 
of the same standing as himself, had % received lucrative 
appointments in church or state. It was now his turn to 
float with the tide of fortune, and exchange the solitude of a 
study for more active life. Mr. Charles Montague (afterwards 
Earl of Halifax) was Chancellor of the Exchequer. The coin 
of the nation was adulterated and debased, so that a new 
coinage was resolved upon. Mr. Overton, the Warden of the 
Mint, being appointed Commissioner of Customs, Montague, 
in a very handsome manner, procured the post for Newton, 
Its value was from five to six hundred pounds per annum. 
His great chemical and mathematical knowledge was eminently 
useful in his new situation, for the re-coinage was completed 
in two years. In 1699, Newton was promoted to the Master- 
ship of the Mint, worth twelve or fifteen hundred pounds per 
annum, which he held during the remainder of his life. He 
drew up an official report upon the coinage, and a table of 
assays of foreign coins. During his Wardenship he performed 
his duties as professor at Cambridge, but when elected 
Master, Mr. Whiston was appointed deputy. Other honours 
followed the elevation of Newton. The Royal Academy of 
Sciences admitted the distinguished philosopher an associate ; 
and Queen Anne, who was residing at Newmarket, on visiting 
the University of Cambridge, conferred on him the order of 
knighthood. He also sat as member for the University in 
parliament, and was for five- and- twenty years annually elected 
president of the Royal Society of London. 

On the accession of George I., in 1714, Sir Isaac Newton 
was received at Court, and his conversation particularly 
delighted the Princess of Wales. But Leibnitz, who regarded 
his rival with no friendly eye, represented Newton as a mate- 
rialist, endeavouring to maintain his charge by portions of 
his published works. This reaching the ears of the king, he 
requested him to reply, which he did, and with effect. The 
Princess of Wales was a lady of great learning, and of a 
highly cultivated taste. Conversing one day on some points 
of ancient history, Sir Isaac explained to her a new system of 
chronology, which he had composed at Cambridge by way 
" of refreshing himself with history and chronology, when he 
was weary with other studies." 

Not only was Sir Isaac Newton a. mathematician and an 
astronomer, but he was what is of far greater importance, a 
devout Christian. 



